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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

... 

[The technical field to which invention belongs] About booV-ofrrevolution status detection equipment especially 
this invention is attached in body of revolution, and relates to the body-ofrevolution status detection equipment 
for detecting vibration of body of revolution, temperature, a rotational frequency, etc. 

[0002] . 
[Description of the Prior Art] Conventionally, in the field of the automobile industry or the steel industry, in order to 
detect the status (vibration, temperature, a rotational frequency, torque, etc.) of the rotation section, various 
detection equipments are used. . tje _j ^ ^ 

[0003] Drawing 14 is a block diagram showing the configuration of the oscillating detection oqutpment for detecting 
vibration of a rotation axis 50. The four slip rings 51-54 which this oscillating detection equipment was extrapolated 
by the edge of a rotation axis 50. and were fixed in drawing 14 , The detector 55 attaohed in the edge of a rotation 
axis 50. and the power 56 connected to the deteotor 55 through the wirings LI. L2. L1 1. and L12 and the slip rings 
51 and 52, ft has the display 57 connected to the detector 55 through the wirings L3. L4, L13, and L14 and the slip 
rings 53 and 54. 

[0004] Supply voltage is supplied to a detector 55 from power 56 through the wirings LI, L2, L1 1. and L12 and the 
slip rings 51 and 52. A detector 55 contains a sway sensor and the amplifier for amplifying the output signal. The 
output signal of amplifier is given to display 57 through the wirings L13. L14. L3. and L4 and the slip rings 53 and 54. 
display 57 — the vibrational state of a rotation axis 50 — an analog display — or digital display is carried out 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the conventional oscillating detection equipment since the 
slip rings 51-54, the wirings L1-L4. and LI 1-L14 were used, there was a problem that a noise was large and it was 
unreliable. Moreover, the problem are targe also had the slip rings 51-54 and the wirings L1-L4. and the space 
occupied by L1 1 -LI 4. 

[0006] So. the main purpose of this invention is that a reliability offers compact high body-of-revolution status 

detection equipment 

[0007] 

[Means for Solving the Problem] Invention oonoerning a claim 1 is attached in body of revolution. Vfcratton of body 
of revolution, temperature. It is the body-of-revolution status detection equipment for detecting a rotational 
frequency etc.. and the medial axis is made to be in agreement with the medial axis of body of revolution. The disc- 
like inner lid by which an end face is fixed to body of revolution on the other hand, The bearing for being fitted in 
between the outer cover which a part of the inner skin makes counter the periphery side of an inner lid and by 
which it is arranged, and an inner lid and an outer cover, and preventing rotation of an outer cover, The generator 
which generates the power according to the difference of the rotational speed of an inner lid and an outer cover 
including the coil prepared in the magnet formed in any of an inner lid and the outer covers, or one side, and another 
side. It drives with the power generated with the generator, and has a detection means to detect vibration of body 
of revolution, temperature, a rotational frequency, etc. 

[0008] In invention concerning a claim 2, it is' prepared in an outer cover and the weight member which has a 
predetermined weight for preventing rotation of an outer cover is further prepared in invention concerning a claim 1. 

[0009] In invention concerning a claim 3, it drives to invention concerning claims 1 or 2 with the power generated 
with the generator, and the transmitting means for transmitting the detection result of a detection means is further 
prepared in it 

[0010] In invention concerning a claim 4. it drives to invention concerning either of the claims 1-3 with the power 
generated with the generator, and the display means for displaying the detection result of a detection meana is 
further prepared in it 

[0011] In invention concerning a claim 5. the permanent magnet for being fixed to an end face on the other hand, 
and attaching an inner lid in body of revolution of an inner lid is further prepared in invention concerning either of 
the claims 1-4. 
[0012] 

[Embodiments of the Invention] [GestaK 1 of operation] view 1 is the block diagram showing the configuration of the 
oscillating detection equipment by the gestalt 1 of implementation of this invention. This oaoillating detection 
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equipment is equipped with the deteotor 1 attached in the end tee of a rotation axis 50, the receiver 2 which 
receives the lightwave signal by which the outgoing radiation was carried out from the detector 1. and the display 3 
which displays the vibrational state of a rotation axis 50 according to the output signal of a receiver 2 in drawing 1 . 
[001 3] Drawing 2 Ca) and (b) are the cross sections showing the configuration of a detector 1 . especially this drawing 
(a) is a B-6* fine cross section of this drawing (b), and this drawing (b) is an A-A' Pne cross section of this drawing 
(a). In drawing 2 (a) and 0>X the medial axis of a detector [ 1 ] is made to correspond with the medal axis of a 
rotation axis 50. The rfao-Gke inner lid 5 by which the end face was fixed to tho end face of a rotation axis 50 on 
the other hand. The outer oover 6 of the shape of a cop by which the inner skin counters the periphery side of the 
rrner lid 5. and has been arranged, the weight 7 formed in a part of inner skin of an outer cover 6. and the bearing 8 
fitted in between the periphery side of the inner lid 5 and the inner skin of an outer cover 6 are included. 
[0014] The inner lid 5 rotates with a rotation axis 50. Bearing 8 prevents that rotation of the inner lid 5 is 
transmitted to an outer cover 6. What bearing besides a ball bearing, roller bearing, and plain bearing is sufficient as 
bearing 8. H prevents that weight 7 negates the rotation torque slightly transmitted through bearing 8. and an outer 
cover 6 rotates it 

[0015] Moreover, a detector 1 contains the ******** sensor type generator 9. the piezo-electricity type oscillating 
sensor 12, the cirouit unit 13. and the light emitting device 17. A generator 9 contains the coil for ******** sensors 
10 prepared in the periphery side of the inner lid 5. and two or more permanent mafcnets 11 which counter a ooil 10 
and were prepared in the inner skin of an outer cover 6. A coil 10 has the end face of the shape of a oharacter type 
gear tooth of **. Two or more permanent magnets 1 1 are arranged in a predetermined pitch, as the magnetic pole of 
the direction which counters a coil 10 turns into N pole and the south pole by turns. 

[0016] A fixed magnetic field is formed with a permanent magnet 11. when a ooil 10 moves in the inside of the fix«d 
magnetic field, flux reversal arises in a ooil 10 and. thereby, the alternating voltage V9 according to the rotational 
speed of a rotation axis 50 occurs in a coil 10. 

[0017] The piezo-electricity type oscillating sensor 12 is formed in the another side end face of the inner lid 5. 
detects vibration of a rotation axis 50 through the inner lid 5. and outputs the electrical signal of the level according 
- to the detection result 

[0018] The circuit unit 13 contains a power circuit 14. the processing circuit 15, and the sending circuit 16. A power 
circuit 14 contains a rectifier 20. the smooth machine 21, the capacitor 22, and the stabilizer 23, as shown in 
drawing 3 . A rectifier 20 carries out full wave rectification of the output voltage V8 of a generator 9, as shown in 
drawing 4 (a), (b). and (o). Including a capacitor and a coil the smooth machine 21 carries out smoothing of the 
output voltage V20 of a rectifier 20. and generates direot current voltage V21. A capacitor 22 is connected to the 
output terminal of the smooth machine 21. Since the output voltage V9 of a generator 9 is changed with the 
rotational speed of a rotation axis 50. a capacitor 22 contains the charge-and-olscharge circuit for not being based 
on the rotational speed of a rotation axis 50, but supplying a fixed voltage. A stabilizer 23 receives the output 
voltage of the smooth machine 21 and the capacitor 22, and outputs the fixed direct current voltage V13 without a 
voltage variation. Direct current voltage V13 is given to the circuit unit 13 whole. 

[0019] The processing cirouit 15 contains the sensor amplifier 25, the basic signal elimination cirouit 26. the 
absolute-value circuit 27, and the comparator circuit 28. as shown in d rawing 5 , The sensor amplifier 25 amplifies 
the output of a sensor 12. and makes after treatment easy. The basic signal elimination circuit 26 removes a basic 
sine wave component from the output signal of the sensor amplifier 25. and gives only a shimmy component to an 
absolute-value circuit 27. An absolute-value circuit 27 detects the amplitude (absolute value) of the oscillating 
signal given from the basic signal elimination circuit 26. A comparator circuit 28 compares with the amplitude value 
of an oscillating signal the threshold defined beforehand, rather than a threshold, a parvus term outputs the signal of 
"C level which shows that vibration is normal, and the amplitude value of an oscillating signal outputs the signal of 
"H" level which shows that the term when the amplitude value of an oscillating signal is larger than a threshold has 
an unusual vibration. 

[0020] A sending circuit 16 modulates a subcarrier according to the output signal of a comparator circuit 28, and 
drives a Pght emitting device 17 by the modulated wave. A light emitting device 1 7 is semiconductor laser or Light 
Emitting Diode, and as shown in drawing 2 , it is prep&red in the medial axis of a detector 1. Opening of the 
breakthrough 6a is carried out to the oertter section of an outer cover 6, and a light emitting device 17 is inserted in 
the breakthrough 6a. Since the medial axis of a rotation axis 50 and the medial axis of a detector 1 are in 
agreement even if a rotation axis 50 rotates, the position of a light emitting device 17 does not change. The 
lightwave signal by which the outgoing radiation was carried out from the light emitting device 17 is given to a 
receiver 2. 

* [0021] A receiver 2 contains a photo detector 29 and the receiving circuit 30, as shown in drawing 5 . A photo 
detector 29 changes the lightwave signal from a light emitting device 1 7 into an electrical signal, and gives it to a 
receiving circuit 30. A receiving circuit 30 restores to the electrical signal given from the photo detector 29, and 
gives it to display 3. a ****** [that display 3 has a normal vibration of a rotation axis 50 according to the signal 
given from the receiving cirouit 30 ] — an analog display —.or digital display is carried out 
[0022] Next an operation of this oscillating detection equipment is explained. If the rotation drive of the rotation 
axis 50 is carried out. the rotation drive also of the inner lid 5 of a detector 1 will be carried out Since bearing 6 is 
formed between the inner lid 5 and the outer cover 6 and weight 7 is formed in a part of outer cover 6. an outer 
cover 6 is not rotated. A coil 1 0 will movo by this in the inside of the fixed magnetic field generated with the magnet 
1 1 of a generator 9. and alternating voltage V9 is generated by the generator 9. The ooil voltage V9 is rectified and 
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smoothed by the power circuit 14. and is changed into direct current voltage V13. This direct current voltage V13 U 
given to the circuit unit 13 whole as supply voltage. 

[0023] The output of a sway sensor 12 ts given to the processing circuit 1 5. and it is judged by the processing 
circuit 15 whether vibration of a rotation axis 50 is normal. A sending circuit 16 drives a light emitting device 17 
according to the judgment result of the processing circuit 15. The lightwave signal by which the outgoing radiation 
was carried out from the light emitting devioe 17 is given to a receiver 2. ft gets over with a receiver 2. a lightwave 
signal is given to display 3. and it is displayed on display 3 whether vibration of a rotation axis 50 is normal. 
[0024] With the gestalt of this operation, while the inner lid 5 is fixed to the end face of a rotation axis 50. the inner 
lid 5 ts rotated with a rotation axis 50 and bearing 8 is formed between the inner lid 5 and the outer cover 6, weight 
is formed in an outer cover 6. rotation of an outer cover 6 is prevented and supply voltage is genei rated using the 
difference of the rotational speed of the inner lid 5 and the outer cover 6. Therefore, the wirings U L2. L11 and 
LI 2 -far supplying supply voltage to a detector 55 from an external power 56 like before and the slip rings 51 and 52 
become unnecessary. Moreover, since the detection result of a sensor 12 is transmitted to a receiver 2 by the 
lightwave signal from a detector 1. it becomes unnecessary [the wirings L13. L14. U and L4 for transmitting a 
detection result to display 57, and the slip rings 53 and 54 ] from a detector 55 like before. Therefore, the space 
which the noise resulting from wirings L1-L4. LI 1-L14, and the slip rings 51 -54 is lost and is occupied by detection 
equipment is also small, and ends. 

[0025] In addition, this invention is applicable to all the things equipped with the rotation section. For example, rt is 
applicable to the manufacturing installation equipped with the rotation axis, the axle part rotation seotions (a wheel, 
a hub, joint a propeller shaft differential gear, etc.) of an automobile, and a rolling roller. 

[0026] Moreover, although vibration of a rotation axis 50 was detected with the gestalt of this operation, it does not 
restrict to this and this invention oannot be overemphasized by that it can apply also to a detection of the 
temperature of a rotation axis 50, a rotational frequency, torque, etc. However, it is necessary to exchange a sensor 
12 for the thing according to the detection object 

[0027] Hereafter, the example of change of the gestalt 1 of this operation is explained, A light emitting devioe 17 is 
replaoed in the example of change of drawing 6 by the antenna 31 for sending. However, it is necessary to form the 
antenna for a reception instead of a photo detector 29 in this cese at a receiver 2. 

[0028] In the example of change of drawing 7 , the light emitting device 17 of drawing 2 h fixed to breakthrough 6a 
of an outer cover 6 through a holddbwn member 31 The slip ring 33 is fixed to the circuit unit 13, and the output 
signal of a sending circuit 16 is given to a light emitting devioe 17 through the slip ring 33. 

[0029] In the example of change of drawing 8 . the antenna 31 of drawing 6 is fixed to breakthrough 6a of an outer 
cover 6 through a holddown member 34. The slip ring 33 is fixed to the circuit unit 13. and the output signal of a 
sending circuit 16 is given to an antenna 31 through the slip ring 33. 

[0030] On the other hand in the example of change of drawing 9 , the disc-like permanent magnet 35 for [ of the 
inner lid 5 of drawing 2 ] the inner lid 5 being attached by the end face (end face of a sensor 12 and an opposite 
side) at the end -face of a rotation axis 50 is fixed. In this case, the attachment and removal of this equipment to a 
rotation axis 50 become easy. 

[0031] In the example of change of drawing 10 {a) and (b). an outer cover 6 is divided into disk member 6b and body 
material 6c. and disk member 6b is fixed to the circuit unit 13 through the support member 36. Two or more Light 
Emitting Diode37 is arranged toward a periphery side from the center of disk member 6b on the outside front face of 
disk member 6b at one train. A sending circuit 16 drives individually each of two or more Light Emitting Diode37 
synchronizing.wHh rotation of a rotation axis 50, and carries out character representation of the vibrational state of 
a rotation axis 50 using an after-image phenomenon. In this case, since the detector itself carries out character 
representation of the vibrational state of a rotation axis 50. the receiver 2 and the display 3 beoome unnecessary. 
[0032] [Gestalt 2 of operation] yjewjU (a) and (b) are the cross sections showing the configuration of the detector 
41 of the oscillating detection equipment by the gestalt 2 of implementation of this invention, this drawing (a) is an 
E-E' line cross section of this drawing (b), and especially this drawing (b) is a D-D* line cross section of this drawing 
(a). 

[0033] The point that this detector 41 differs from the detector 1 of drawing 2 with reference to drawingjl (a) and 
fo) is a point that the circuit unit 13 is fixed to an outer oover 6. a light emitting device 17 is fixed to breakthrough 
6a of an outer cover 6 through a holddown member 32. a generator 9 is replaced by the generator 43. and the slip 
ring 42 is newly formed. 

[0034] The slip ring 42 is fixed to the inner skin of the concavity formed in the another side end face of the inner lid 
5. A sway sensor 12 is connected to the processing circuit 15 through the slip ring 42. A generator 43 contains two 
or more magnets 44 formed in the periphery side of the inner lid 5, and the coil 45 which counters a magnet 44 and 
was prepared in the inner skin of an outer cover 6. Two or more magnets 44 are arranged in a predetermined pitch, 
as the magnetic pole of the direction which counters a coil 45 turns into N pole and the south pole by turns. A coil 
45 has the end face of the shape of a character type gear tooth of **. A ooil 45 is connected to a power circuit 14. 
[0035] Next an operation of this oscillating detection equipment is explained. If the rotation drive of the rotation 
axis 50 is carried out, the rotation drive also of the inner lid 5 of a detector 41 will be carried out Rotation of an 
outer cover 6 is prevented by the weight 7 and the bearing 8. A ooil 45 will move relatively by this in the inside of 
the magnetic field generated with the magnet 44 of a generator 43. and alternating voltage is generated by the 
generator 43. A ooil voltage; is changed into direct current voltage by the power circuit 14, and is supplied to the 
circuit unit 13 whole. 
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[0036] Th, output of a sway sensor 12 is given to the procaine draft 15 through the slip ring 42. ^nd it is judged 
Lv*e <woessing circuit 15 whether vibration of a fetation axis 50 b normal A sending cireutt 16 dnves a hght 
5&"Z£n herding to the judgment result of the processing c^uit 15. Smother, configurate and 

are the same as that of the gestalt 1 of operation, the explanation is not repeated- 
[wt^it^e 7*4* 2* ^op^ration, the same effect as the gestalt 1 of operation i* acquired. In add-on. 
KvT^nSS antenna 31 may replace a light emrtthg device 17 and the di.e-lik. 
ti £ attacWngTdetector in th. end face of a rotation axis SO. as shown in drawjnKJS may be fixed to the inner hd 

[0038] In addition, with .11 points, the gestalt of th. operation indicated this tin.. «J n ^^^"^"!"* an 
3." d [ that it is not restrict™ and ]. Th. domain of this invent.cn « shown *»* £ « 

explanation but claim, and it is meant that a claim, an eo.ua! meaning, and all change m withm the limits are .ncluded. 

[SS of th. Invention] As mentioned above, it drives with the generator wKch contains the disc-like .tarn, -U I fixed 
SVody of Evolution, the outer cover containing body material, th. bearing fitted « between an mner fid and body 
!S. and the coil prepared in the magnet formed in either the inner lid or the outerccver. and •« 
Son concerning a claim 1. and the power generated with th. generator, and a detection 
Son of body of revolution etc. is established. Therefore, since it is not necessary to ' ™* *° m 
the erterior. there are little wiring and slip ring and they end. Therefore.-iz.ng of the no.se resufeng from a wnng 
and thValS ring can be carried out [ *~* ]. end enhancement in a reliability can be aimed at Moreover, reduct.cn- 
iiation of the space oocupi»d by a wiring and the slip ring can be attained. ...... *„„ 

SSS S 22 on concerning a etaim 2. the weight member which has a predetermined we,ght for P™M 
rotation of an outer cover to the outer cover of invention concerning • claim 1 ,s prepared further. In this case. 

S the gen^or. fnd the transnVrtting means for transmitting the detection resume detain ""-"f^her 
scared in it In this case, it beoomes unnecessary [ the wiring for taking cut the det.ct.on result of a detection 
' means, and the slip ring], and much more enhancement in a reliability and much nw. reduction-Eaton of space 

[0042] uSntion concerning a claim 4. it drives to invention concerning either of the claims 1-3 with tha power 
generated with the generator, andthe display means for displaying the detect™ result of a detection means .s 
S prepared in it. k becomes unneoessary [ the wiring for taking out the detection result of a detecton means 
also in this case, and the slip ring], and much more enhancement in a reliability and much more reduotion-.zat.on of 

[0043] ""nveS^ncerning a daim 5. the permanent magnet for being fixed to an end face on the other hand 
and attaching an inner Ed in body of revolution of an inner lid is further prepared .n .nverrt»n , concem.ng e.ther of 
the claims 1-4. In this case, the attachment and detachment to the body of revolution of detecton equipment 
become easy. 
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CLAIMS ^ , 

Sim C 1] ] h is the body-of-revdution status detection equipment for being attached in body of revolution and 
detecting vibration of the aforementioned body of revolution, temperature, a rotational frequency, etc. The medial 
axis is made to be in agreement with the medial axis of the aforementioned body of revolution. The dtsc-like inner l.d 
by which an end face is fixed to the aforementioned body of revolution on the other hand, The outer cover which a 
part of the inner skin makes counter the periphery side of the lid within the above and by which it is arranged. The 
bearing for being fitted in between the lid within the above, and the aforementioned outer cover, and preventing 
rotation of the aforementioned outer cover. The coil prepared in the magnet formed in any of the ltd withm the 
above and the afare mentioned outer covers or one side and another side is included. Bodyof-revolution status 
detection equipment which drives with the power generated with the generator which generates the power 
according to the difference of the rotational speed of the Ed within the above, and the aforementioned outer cover, 
and tho aforementioned generator, and is equipped with a detection means to detect vfcration of the 
aforementioned body of revolutioa temperature, a rotational frequency, etc. 

[Claim 2] Furthermore, body-of-revotution status detection equipment according to claim 1 which is formed in the 
aforementioned outer cover and equipped with the weight member which has a predetermined weight for preventing 
rotation of the aforementioned outer cover. t 
[Claim 3] Furthermore. body-of-revolution status detection equipment according to olaim 1 or 2 which dnves with 
the power generated with the aforementioned generator, and is equipped with the transmitting means for 
transmitting the detection result of the aforementioned detection means. 

[Claim 4] Furthermore, body-of-revolution status detection equipment given in either of a claim 1 to the claims S 
which drive with the power generated with the aforementioned generator, and are equipped with the display means 
for displaying the detection result of the aforementioned detection means. ... 
[Claim 5] Furthermore, body-of-revolution status detection equipment eiven in either of a claim 1 to the claims 4 
equipped with the permanent magnet for being fixed to an and face on the other hand, and attaching the lid wrth.n 
the above in the aforementioned body of revolution of the lid within the above. 
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v 9&±$Lmffi-fZ>o ¥»S2ilt ai^^is.fctf 
= -f^Sr-&*. «E»K«2 0<z>aa^7«£EV 2 0Sr¥»{kL 
TII[««EV2 lSr^rit-TSo *«82 2f±, ¥»*2 



mxmfcv 9fiiHifett5 oco[Hite3Sstcj:oTSi!)-r'5 

<£>T\ [Hl^ttS 0(DlHlS3iSt-J:b-f-^mjESr«*&-r 
Sfc»<o**KliIKSr'&tfo Sft»2 3fi, ¥»S2 1 
*5±tf»«S2 2<Dm#«EE«:Stt, «E3aKi<D*^- 

^s^iijev 1 3 ^m^-r^> 0 ff^m/Ev nn m 

[0 0 19] mm\E)$&l 5«U H5i^i-J; 5 -fe^ 
1^T^^2 5, S*«#»*HI«S2 6. «6^t«[[B]SS 2 
7, *5i;.t/lt«lHlj»2 8Sr*tf 0 ■feVf-T>'7 P 2 
■fe^lM 2coa**iS«b"C, «*Q.3ffiSr*fi^-rs o & 
^m^^\m^2 ir^i^T>-^2 5(D[±l^fa-^^^ 

@K2 7tC^x.^ 0 J6*MfiliIB& 2 7 fl S*W#^*|eI 

-T^o JtKiaK2 8W:. ^ae>S«)bftfcU#v^ffii:«tt 

[0 0 2 0] SHIEIK 1 6 te. Jfc«IeIE& 2 8 <oa*ft# 
7^ig»-T5o Mif 17(1 fct^tf^Wfru— !f 

[0 0 2 1] Sf@ «|t 2 tt N EI 5 t^^^-J: 5 S:*^ 
2 9 i: Sfs 3 0 ^r^tfo 3**^ 2 9 ti, ^^tlg^ 

1 7^e>o*m#**afs^aE»-LTSfsiiii»3 

««fS-^«r!ttSILT*^a3^4-x.-5o ^t8I3 

gmini»3 0 3&*e>^x.e>*tfc«#^seot. mew 

[0 0 2 2] ^CO^it1^mK^COK)^^O^Tl^ 
dSSKtt ttr *3 <9 , * fc^* 6 (O— 7 dSK*t b 

^J*^tt^> 0 3^/H]±V9lt m^[Hj^ 1 4tCj:oT 

c^a:8K«jBEv i 3tt, wasajEt lthikj.^.s/ n 

3^(r^^P>tb5 0 

[0 0 2 3] ®»j-feV^l 2 0|±l^fi^3g[HlS&l 5^^ 



#R§^pl2-329593 



4 V-y* 



5cf!f8& 2\C£ ot^l^tlt^^SS 3 tC^-^i 

[0 0 2 4] r«>^16cO»ffi"C»4 v I*J3I5S:EHE«I5 0 

rti5t*l6©Bi:*S8tR»t5i:ib^ 

^S6^«SrKW-C^*6<Z>lHlteSrB35JhU. rti5^ 

fMaaffiSrflt^Sfc^XOiBillL 1, L2, Lll, L 

i2i55i^yy^yy^5i, 52fi^^/£3 0 £ 

^15 7^fflM^feSt^ti6^gai|L 1 3, LI 
4, L3, L4*3<fcV;*y y^y ^5 3, 5 4t^S 
££5o Lfc^oT, BBSlL 1 ~L 4, L11-L14 

*5ctu t ^y2/7 p y>'^5i-'54 iceHi-s/>r 

[0026] Sfc. c^llis^iB-cwu @gi5 0W 
[0027] ^t. r <dMM<dmmi o^hw-oi^t 

[0 0 2 8] 87 V>2££.WXttl. S 2 (D^t^M* 1 7 
fit* H3£«»3 2*^L"C^Sl6<oaii7L6 a 

ix5 0 tUSS^^y b i 3tc^y y^y >-^3 3dSH5ES 
*u a«ia*i 6 0>tti*f&##* y jy^y 3 4:^ 

[0 0 2 9] H8<Z>ajeffilt?fi, 86<07yft3 1 
\*s H3£«f5«"3 4*^LT^»6<OKffl?L6 a 

*u asfsEiKi 6^tH^fg-^-(*^ y^^yy^33^ 

[0 0 3 0] H9<oaEM«9TM4, !§]2<Z>f*J^5 0-2fffi5 



[0 0 3 11 B10 (a) (b) (£>^H#J-Cli, fl* 6 

#n««**6 b tnmmts cic&mzti* r«s&#6 

b I23:f£ 3 6*^LTIfilK3-=y h 1 3^a3£*lx 

^SCfi^ot«SOLED3 72* l?iJt£lEfi£*L 

co L E D 3 7 (£>^* SrfiB'JKSSH) U HHsWi 5 0 go^» 

4fetti«@#^lil«i«lk5 orofi»ttlB<rS:***-r*<z> 
T% Sfi«2*5j:V*^a£B3tt^Bi:ft-5o 
[0 0 3 2] 2]8ll (a) ( b ) fS, 

1 <D#j&£^i-#r®f£}T*& , 9 . |^g| (a) fil^H 

(b) CO E — E' jRKrSBI, I^H (b) ttl^EI (a) <T> 

D-D' i»»fffiBI1?*>5o 
[0 0 3 3] 111 (a) (b) 4#iLT, ^CO^tH 

3&4 1 36Sg|2<otta*l i*45/Sfis (gases' h l 

3tiWm6\cm?££tl. I 7 tm^tt 3 2 i: 

i4 3t«^, * y ^y ^^4 2 ds*ffc^K»-te) 

[0 0 3 4] * y 2h£ s 1*3* 5 <Z>ft&#«Bffl 

2fi, * y yz/y ^4 2^r^LTMSIe]S§ 1 5 KffijR 

^coa^ 44t, «^ 4 4 {C^tr^ ItM 6 cort^Std 
WLrthM^J >V4 5 i:S:-&tf 0 a^c0^^4 4(i. = 

asinj^i 4K«8i£ii,3o 

[0 0 3 5] rcoSlb^ffi^S^lbf^tcov^TI^ 
B^t^o E«K»5 0*siS»B»S*i,*t, ifflS4 1^) 
rt*5 fcDKWKSttSo ^7*5i^ttS:8(cJ: ^ 

^4 4"e*J***tfc«|^*S:='-f /W4 5^t@^ t c^K) 
[0 0 3 6] filft-fe^lM 2(Dm?)texV yZfV 

[0 0 3 7] ^«>^16<Z?flg«B2T*t % JlS^llllti 
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5 V-*/* 



7£T>7^3 1 T'llSLtt <fcV^U HI 1 3 tc^ 

&xm^<x *> o r , *jr«j* <z> -era: * v ^ t # x. 6 n z> 

0£*t£o 
[0 0 3 9] 

[0 0 4 0] S**«2^«5*M-Cf^ BS*fil(-«£ 
[0 0 4 1 ] 3t*«3tC«S«WCfi, 

[0 0 4 2] »#«4fc«5»93-Cr±, 8»*«l^fe3 

®^iijte**sii±j-rfc8?>^sa»*3«tt5^ y ^y >^ 

[0 0 4 3] »*E5K«5*91-m, ft*Sl 4 

[0 1] Elite, rco^P^(DHiS^^itcJ:5^»^ 
[0 2] 0 1 (c^Lfc^tH§§co«J5g;^^t-»f®0T'fco 



02 (a) 1202 (b) CDB-B' >6*#r®0, 02 
(b) KB 2 (a) OA-A' *ftWB5B"?S>*o 
[0 3] Bl2^Lfc«Siafi&<0«j*^-r^n y^BI 

[04] m3\c^^tcmmm&<Dmft%^'t*4 

[0 5] HlJc*UfclR»|ftffllHlB5<?5«*Sr»#|B^-t- 
[0 6] *16(0»ttl(05E3E«Sr*'t-»fffiHT?fc-Bo 

[07] mm<Dmmi (DmcD^m^-rmmmx^ 
[0 8] ^*©^iiii^$p>tcffi©«M«ijsr^"r»fffiia 

~Cfo -So 

[010] Hffi^l 1 W ^ If!l$:^tgi-e 
&oT, 010 (a) tettfflSfiOjEBig, 010 (b) 

(20io (a) <dc-c mmmmxhZo 
[011] z<D&wnmm<DMm2\ci:zmw}i[km&w 
<Dmmm<Dm)&&^-fmmmxfo^x, mi 1 (a) is 

011 (b) CDE-E' H^®0, 011 (b) ttBl 
1 (a) CDD-D r j»Bfffiia"efc5o 

[012] iiiffi^«B2^asMW*^-rBfffiig-c*)'5o 

[013] llffi^1»2(^ffi^jgW*^i-WBia-Cfc 

[014] ts*«>fiiiiiftffls««)«ij«sr^-r^n y if m 



i tiwai 




2 gfsm 




3 ^*^e 




5 ftM 
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7 $11 




8 fflS 
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11, 3 5, 
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3 7 LED 
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